Collagen type I induces disruption of E-cadherin-mediated cell-cell contacts and promotes proliferation of pancreatic carcinoma cells.
Pancreatic cancer is characterized by its invasiveness, early metastasis, and the production of large amounts of extracellular matrix (ECM). We analyzed the influence of type I collagen and fibronectin on the regulation of cellular adhesion in pancreatic cancer cell lines to characterize the role of ECM proteins in the development of pancreatic cancer. We show that collagen type I is able to initiate a disruption of the E-cadherin adhesion complex in pancreatic carcinoma cells. This is due to the increased tyrosine phosphorylation of the complex protein beta-catenin, which correlates with collagen type I-dependent activation of the focal adhesion kinase and its association with the E-cadherin complex. The activation and recruitment of focal adhesion kinase to the E-cadherin complex depends on the interaction of type I collagen with beta1-containing integrins and an integrin-mediated activation of the cellular kinase Src. The disassembly of the E-cadherin adhesion complex correlates with the nuclear translocation of beta-catenin, which leads to an increasing expression of the beta-catenin-Lef/Tcf target genes, cyclin D1 and c-myc. In addition to that, cells grown on collagen type I show enhanced cell proliferation. We show that components of the ECM, produced by the tumor, contribute to invasiveness and metastasis by reducing E-cadherin-mediated cell-cell adhesion and enhance proliferation in pancreatic tumor cells.